esp@cenet document view 



Page 1 of 1 



INPUT/OUTPUT INTERFACE CIRCUIT AND SEMICONDUCTOR SYSTEM 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 

- international: 

- european: 
Application number: 
Priority number(s): 



JP1 1085345 
1999-03-30 

URAKAWA YUKIHIRO 

TOKYO SHIBAURA ELECTRIC CO 

G06F3/00; H03H11/28; H04L29/10 

H03K19/0185R 

JP1 9970237346 19970902 

JP1 9970237346 19970902 



Also published as: 

Q US 6278300 (B1) 



Report a data error here 



Abstract of J P1 1085345 

PROBLEM TO BE SOLVED: To provide an 
inexpensive input/output interface circuit 
unnecessary to provide a terminal resistor on a 
board. SOLUTION: The input/output interface 
circuit is provided with a push-pull output buffer 
constituted of a first driving element 1 1 
connected between an input/output node 
connected to an outer circuit through a 
transmission line 1 and a first potential node to 
which first potential is applied and a second 
driving element 12 connected between a second 
potential node, to which second potential is 
applied, and the input/output node and it controls 
the on/off state of the first and second driving 
elements 11 and 12 in accordance with an input 
mode inputting the signal from the outer circuit 
through the transmission line 1 and an output 
mode outputting the signal to the outer circuit. In 
such a case, first or second potential is set to be 
terminal potential and the driving element of a 
terminal potential-side in the first and second 
driving elements 1 1 and 12 is controlled to be in 
the on state at the time of the input mode. 
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[EftBEOBB] 

Am* y-vt&i omwwtasn^m 1 ©«&/ - 
^©fyjicfcEsn/tsruroBibSi^.S:. ff2®«&# 
amnsnssg 2 ©®&y - h «t suiexa^y - k t 

A/t*7 7**U BEea&BB*4M,TBErt«HB 
frSE^***-*"****- K fcBEftBBB'vBEC 

m^f am**- f tfcfcCTBEB i &tfE 2 ©ek 

3frf ©*>/*7ttffi*B»-r*Affl2H >*-7x- 
AEBK&t>T. 

BBBl3^t;m2 0BE«BBB£&L. BEA** 
-FBK. BEBlfttfBZOBEB^OSSBBBE 
«©B»5R : f : **>ttffilC Wt 5«ftlC Lfc d £ £«r 
Stt-rSAttirt-f >*-7x-*[5]B. 

[is*«2] sis^2©mffi^w«&sn. ma,/ 
- F#e&BB£^bT*8i5[§BicfcE£njt7y ->x 

MET" v •> a 7>ffl tin yyro&ti/^Ft 

T * -5 E 3 ©@& t © EICEM S nfc X -f 5/ ^ *T <!: * 

EA, 

li(lE£i£EB * t TWE«-«E»*» 6 <b ^ £ A^T * 
Art*- KEKEE^'f y?m?Z*>mmz flit?, 
EftK Lfe r £ f -5 ABB*-f - 7 x-7® 

B. 

[B*13] n»@B£SlllXtfffi2©ej£iS8£tf 

ur-i-n-f n«ttsnfc« 1 2 ©7-> ->a7;na 

A, 

BEeEBB*fl"UTBErt«0Bi8» S>ft#£A2)T5 
A**-HBfc; BEX-fv? l B***>'*BKBB"r 

•5 e ft i c u fc c t « » a t -r * a a a -f > * - y x - 7s 

lelB. 

[St#JS4] §B#3il *^«W*«2E«©Am*'f 
>*-7x-AEBSET*Bft7-? 7*j8SeBBB«tf 

1 *^ttffl*JB2EE©7'->->a7';mj*A'-y 7 
7©W7*'J#<t:, 

US * BSE<4 T « SEEEE£ ®B t . 

EEW5 r »j*ota**ic««snfc»at>tE2oE 

EtOMK:»ELfc#-H±0-f >tr-^>X«^t. 
BE-f >e-^>**W«ttSnfcEE*»fcT>ic« 

mr s m& t iitiEe*pfs&$g£®B© m * me t & it e 

L. •5-©JtesmicS^v»TBE7 > u/vx7^m*A'y 
7 7 CUtt«»BBttB©B»B*©-f > bf-^ >XB 

tHABtt£fcJfc«U *©tt»B»JcS^ViTEE7 , 7 

->n 7*;hu*a-> 7 7 ©s o (ommmf-o^ >e-y> 
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ABeEE-fSB 2 ©ET -f > £ 

BEE^v^oAiua-f >*-7x-xHB»;:-tn*ft 
Ettfc - 1 t r ax a. 

[BEE 5] 80E¥3J»'>7xA*<ES:ffi8iSn. 5 
tsCUA'f > e-^AtEBSBC-f > tf-^ >7 (C 

-r*B*E4EEO*EEi/A7 l A. 

[B*E6] EE«»EE*^-hE*J:rfflfEBlc 
ff 5 * £ HE Lit Z £ 4 1 4 EES 5 IC 
70 GB0¥BBS'A?A. 

[BEE 7] BEE3EB©7*y->;i7\IMH2jM';/7 
7©W7"U*£2:?BA*£#K:. 
U *iSiS€& £ f££-T 3 £® B £ . 

BE&U7*U#©dJaBKEB;in;fcn«K>£m2© 
EfitOBfcE AUfc*-K±©-f>tf-y>7^ ; f 
t, 

BE-f >e-*>ABW»«*ftfcBEfl«K>»ca 
U-r«Ett4EEEEEttE£EBe!}ttAEE4«ittt 
b. *o'Jt«E*fc»^>TEE^y5'a^a*/ty 

^ 7 7ic*5tt*^S3mfiffli©Biii*^©'f >tr-^>7<i 
fcftjrr >-e-^>xEE^B4«BEtfec 

t tBEtra AU*-f >^-7x-7[hIK. 

im^ms] EE-f >e-^>AE : f«. BEesii® 
BO-f > tr-y>x KB t l>tT*S C «t *#E4r * 

B*S4 Sfe«B*« 7E«©Atli2K >^-7x-X 
®B. 

[%^©i¥E^i»W] 
[0 0 0 1] 

J0 AipJ«E»Am*'f >^-7x-ABB. RZtCtlZG? 

v 7*&jse Ltt*m<*->xf- a icsr 4 <b ©T 

[0 0 0 2] 

[0 0 0 3] ^y^lBOfll^Catt, *?7f« 

a**6ffl^5nTSfcTTL/LV-TTLA 
ffl^>?-7x-7TH ^DXh-^^SSN (S 
imul tenious Signal Switch 
i n g Noise) fci^ttfiaaBTtOfl^OSW 
tt£4>MCJ:Q. 1 0 0MHz^j@A^>S5^^SS:TC^ 
ff#eatt*8tt*«tt^. Lfc*«^T, TTL/LV- 
TTLft«©-f >^-7x-X*JI|tt*LS IOtttt* 

{ooo4] yv^m©«^eaa«d«±*t5ft^t. 
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8®. $>ZMi.#- F©r>7Ffc-J:l;:*#fcSM8£Rt£ 
t\ LfctfoTSSttiLS ITIi. S^fi^g2l©pJ^ 
fcA£iJ7M>*-7x-X©&A#jt*0:3£a. 

[0 0 0 5} afc-fcMlcm^ttTtifcTTL/LV 
-TTL©AiiJ?M >^-7x-X$08IC^-T. 1^0 

(a) tt*©BB£0, 130 (b) tt "H" U"WfiBB 
©IH4i£J&0. 130 (c) « "H" l"<)l&meif0%.ffi 

[0 00 6] GSttSKl 0 1 Sr^-lxTTTLC^^yi 
1 OA^LV-TTLCDf-^l 2 O^Alf "H" U> 

1 0B©AtiJ:*J/ty7 
7 1 1 l£«tfT*P3 1 **)l'MOSFETl 1 2<J:N 
^•^HvlOSFET 1 1 3 XfcffilCft*. C 

nic«tt>T. eataiBi o i (cgEftsmifttt. mm 

(c) icSTJ^K&fcU BftftOBBCBti. mfi 
ttHO0 (b) iC^-fcfc^lCVDDQU^IC^TS. 
*LT, 2 OfiH-Ctt, £©£i£i8IBl 0 1© 

"h" i"<)vm%&mwi7>7i 2 iTsm-r-sctic 

[0 0 0 7] ^AffiTM >*-7x-*Tte. A7J* 
-K©y?7l 2 OBtfPBSSSifcSfc©, fc&BBl 

d tl;:SBbfcy''fX**»£**. COtA. USSfcA 

awn >*-7x-xt«, eat»B©B«*fT3©a« 

[0 0 0 8] 09 (a) ~ (e) tt, tt*<!>«aitM» 

©sa-r >^-7x-^ni?s&^i-«ififc0-cs.o. na 

(a) IJGTL/RSL'f >^-7x-X, 130 (b) 
«^r>a^HHSTLO^-7i-X. 130 

(c) ttSSTLf >:*-7x-7. 130 (d) ttCC 
T-f>*-7x-X, Stfl30 (e) ttLVDS-f^ 
-7x-Xt?»*. 

[0 0 0 9] lr>fnt), *Sfffl«jK2 0 1, 3 0 1, 4 0 
1, 5 0 1, 6 0 1*^7 (2) ifi»©#-F±fcB 
BUTV»*BB, f?^ (1) frhf-Vt (2) K[f# 
AM-HTWfy^ (2) ©/\' 
v7 7B#-C©«B©Rlt*«»*.&ft*. BSB 
«««/hSV>±, dI/dtfc/hS<Tf50T, .MX 

[0 0 10] HI 0(2. »B 3 F8-2 0 4 5 3 9#ii« 

id8issn&«*©Ka-f >^-7x-x®K^^-rfli 

fi£0-C££. 

[0 0 11] l30tc£V>T. 7 1 0I2B&BB. 7 1 1 
~7 14ttB«Stfi. 7 2 0~7 5 0tt?->7\ 73 1 
tt»BB*«B*B. 7 3 2, 7 3 3ttN-MOSFE 

[0 0 12] *-X>KL"f >*©Alti*'f >^-7x 

-xiHiKrs^i:. "l" U"W*& "h" u*w^b 
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tt. <MBBB*7V>»7**/*v77 W>f77>l 
J3ffiift¥&7 3 2, 7 3 3) T«»ttlcB»r*J:3fc 

u esi«iB7 1 oobbb^vTb-m— 

[0 0 13] 

[B«*<»ftU<fc3£TSBB] ±E& 
*©Alti?3'r>^-7x-7.leIBT«. mStSgtcfcaS 

70 [0 0 14] ±E09 (a) ~ (e) KiRLfcBBT 
tt. 2yy7*BT-3WbK«B*«B-r*«**aBl, 
T&9!Lrt:*<, 2 5 1 ->7'P B E lT5R7J(6]l:fi^*e2ITS8 
□ Til &?y7&®-?te®tS.ViZm\ WiVMk 

m r«£S0B«. cna, ^u/X (2) 

(1) ^©ffl#Bai*fT-5*£l;:tt. f-^(l) Btf 
B»»fc&oTl,*H, KBt±*B»oan3S«B41- 
C©J:'5&A?7U)l'»«IT*ntf, SE* 
«Ttt2S©»BfiSt*»jtf- F±fc4SBfcfc*. 

[00 15] SSlC, a#©->7xAtC*5V>T«. a* 
^ BT*LfcJ:5&tf;f >h tf-f>h«B©B 
t>\ fi«BB#»«Lfc»tt««/;i*X»«<b.fc<ffl 
H6*i«. d©J:3&B£K:, BlkBiCJ:«5B«BJh 
T*fc*/t?l';W**«T'5fc-r*i, «£*0fl©«Stt 
^yX©fl»#£t7©BB»tt**-FlcBB-r**E 

[0 0 16] ±E£B©BTt>, BBIC&BftB±©tt 
J$jgft7 11-7 14t»StftCt#TtftV». 

[0 0 17] C©£9K. SfJfegtffiTtt. fcJ8*©iSS>§ 
fcAtUTM >*-7x-X@B£*SiU«k-5 1 bfc«£ 
K. #-l*±ttB«&tttBt7«£B«fB9. ->XfA 

[0 0 18] *BWtt. ±a©*D#«*©IBJH^*Bife 
-r*fc©Kfc£ftfc'b©T, -t-©SWtt, jJ5-H±tcB 
B«tt*±<B»t-5*BJ0«a«r>«3X hfcAttiZH 
-7x-X08*««-f*;iiTfca. £/£-?-©{fc©@ 
Wtt. XvS'a.XJUfflaAv^rtfiBBBiC-f >tf 

[0 0 19] 

40 [»H*Bftr*fc©©*a] ±EB«saBT-5fc«& 

C, B 1 ©BBTBSAtHa-f >^-7x-A@B©«p 

aii. e«»B*tf LTBB@Bfctt«aft&Aaiay 

- FiB 1 ©«tt*»WBSn*B 1 ©«&/- Ft OB 
fcBBSnfcBlOBBBTt, B2©B<4^ffDDSn 
-5B2©B(Sy-FtBS2Affl*/-Ft©BlcBBS 
nfcB 2 OB»B^t*>6B*7*y ya^HH^/t"; 7 
7£WL. BBeBBB&^LTMEnBBB^&B^ 
^A*T*A*t- FtBEJlBBB^B^SttlAr* 
fflTJ*- F t icBtTBEB 1 fttfB 2 ©BS/tfl^©* 

>/-ty^m^mmr^xthfj-( >^-7x-t.ih]Bic 
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a^x. BEBisfci2B2®Bffi6*B«tt£i. m 

EAJ&t-FBfc. ffJEBl&tfi^WffiSSIti 1 ©^ 
»*BttB«>B»B*ft*>ttBK:BB**«Bfcl/fc 

[0 0 2 0] r<D^l©l6MII«fcn«« ATJt-Ktfc 

««c*>ttBfc:BBSft««!>T. &mm$ : ?-wfcxkm 

©IfcJgJiHP.fctTO&tiJfcllfcU e&B&T©fi<t© 
[0 0 2 1] ^©RSHT&SAttiTJ'f >^-7i-X 

BiatfB2©mfi*<«B£ft. a a/ 
T^ta* n y-?7t. B9E TV -> i 7*;HB* A 5; 7 7 © 
ftfcX-f 5**B?fc*B*. 8tlE£&BB£:frLTinlB 

[0 0 2 2] Z.<Dt&2<D%mz&tUi; AAt-FBK 
tt. ifcJgm&lCftl&SftfcX'r y^BW*>tt«tB 

<DS»*t!ftiRStlS. 

[0 0 2 3] B3©589n?**AtBa'f >*-7x-X 
EBWftBtt, tt&!IlB<h!giatfB2©£ii!BBS:?> 

ur-e-n-en&iasnfcts i aim 2 ©7*7 vaTVuu 

Myyrt, BEBl £B2©7'yS'»7VUHAAy 
7 7<0mf}S- FRSIC&^ftfcX'f v^b* t*B 
A, MEBBBBfttfUTBErtBBBfrSB**** 
r*A**-KBt, BEX-f y?BTt*>«BlcB 

[0 0 2 4] d©B3©58?)il::,kfttf, a^-fbic 

it, 2 r>©7*? ->i 7)vm -h a 5/ 7 7 ©tu a y - fb \z 

mmStlftZ-l y yBW*>*BfcBB*ft«OTi 

e&iiSBfiifcJSSft. eaBB-r©«*©E»a*««a 
ft*. 

[0 0 2 5] B4©BWC**¥BB->AxZ»©»B 
fit. ±EBl££fitB2©fg9i©AliJ7J'f >^-7i- 
A0B**T*B»*y7**<fiiSBB**H,T««Sft 
ft**#">X7AI:*V>T. ±BB1 *fefiiB2©?gi|H 
©7*u/ ->3.7>fflAAv7 7©l'7*y*i, IUTjBJIB 
&£B£T-5StpSffiB£lllB£. BEl^'jaotB* 
Blc»BSftfc^-fflt>tB2©B(4t©BCSSBtfc 
*-F±©-f >tr-*>*B*fc. iMM> Z 
BW««*ftfcBE^BK>lcBair*BttiBBB 
BB&B£BB©tH2>B£fceJtttU *©tttt&£i: 

I^HTWE^y ->a^B*Ay 7 7 fc*H*«*BB 

fiBcBfiSi^©^ ^tr-^xBfcfcBf *b i ©m 

7<>t;-y>Xft£#gi:. SirE£j§BB©tB?j!§iS 
^fitWES«tt[S!:%4(ElB©til?3®fi:<J:$tktil!L. * 
OJttt»*C*^>TBE7*5» ->a. 7VUB* A v 7 7© 
9 0 ©BK) B^O-f > tf- ^ > X B § ft £T 4 B 2 ©SI 
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=f"i ^-^ABS^ftfcfcBEfc^y 7*©AltiaH 
> * - 7 x - X @B IC *ft *ftR»tfc H t IC * 4 . 
[0 0 2 6] r©B4©fe^tC«tfttf. ^StT>tB2 
<DBttfcOWfcB«l/&#-H±0'f >K-^>XBT 
t«t>T. 7V vaTVWtBTjA-;/ 7 7 l:«(t«BBBtt 
B©BBBT©-f >tr-^>XBSft«-r4. SSfir, 
fiU8BB©tHaBBBtt**=*U 7*->->a7 r ;HH* 
Ay7rOB0©B»B^©-f >K-^>XB*BBT 
5. rftlwiO. BlE&IHaBtt*B4-r*J:5«C7*v 
/0 ->:r7VPffl#A-y77©BB$^©'f >tr-y>XB£ 

[0 0 2 7] B5©BBT»*Affl73-f >^-7x-X 
0B©f#®fit. ±EB 3 0»B©7*v>a 7*^*^5/ 
77©U7 r 'J**2 0ffl>L4t*lC. lti?JliSB&*8 
4-r4S*Bfi%4lllBi:, BB*l/7*U*Oia*BK 
«BSftfc^Btr>tB2 OBttiOBfcBAUfc*- 
F±«)-f>K-^>XBTt. BE-f VK-a^XB* 

*«««sftfcBE«-B tr > csna-rsmia: t mgsbb 

BB£BB©ttiftBttfcett:ttU -5-©it8sBSIfi:grJ 
V>TBE7*y5'a7Vl/lHaAv:7 7lC*»**B*BttB 

©bbb? ©-r >tr-y>xB*B«-r*BT-f >e- 

^XftE^ftttABLfcCfcl;:**. 

[0 0 2 8] i©B5©RWlCJ;fttf, ±EB3©RW 
®-f>*-7x-X»ffifi:*3^T. ±EB4©BBiH 
BO-f >lf-y>X@BWB«B**ffl<. 

[0 0 2 9] B60589rT?&*Affla-f >*-7x-X 
BBOttBti. ±EB4*fcttB5 0BBK*Jt»T. M 
Ef Vtf-^XBTfit, BEeaBB©<f , >e-5'> 
XIC^UMli: LfcC tlCfc-S. 

[0 0 3 0] d©B6©RWlrifttf, 7"-y->a7 p ;Kll 

A/t7 7 7©ii*fii. eBBBto-r >tr-y>x 

[0 0 3 1 ] 

mwonmomm) &tf* *bb©£bbb*bbi;: 
B^^TMnr«. Bin *fe§>!©B i $zt&&mz& 

•5Atli7J'r>^-7x-X(5lB (7*->va7*;H!HST 
L-f>^-7x-X) *^-rBfi60T$>4. 
[0-0 3 2] *BB»BTtt. KW^fBSmiCfT^fc*. 
2^«y7*ra©5l<-f>h -yy • >hT^|6)©7 r - 

^BB*fT7B*taSlxT«r»*. 

[0 0 3 3] 01IC^T«t5tC, ?7 7" (1) tfy^ 

(2) a. ^>tf-y>xzo©eBieiBi*3>L.T« 

^$ftTV»-5. *SiiI®7"-y>a7'MHSTL-f 
>^-7x-XtC-7^T, fy^ (1) fflJ©B««. fi 
^ffiAffl©7'y->i7>ffl?3Au/7 7 1 Otfi^ATJffl 
©Si47>y2 0&BBX.. BBK^yT" (2) [MT 
t>, fi^ffi7Jffl©7 , 7->a7*;HiJ73A-y7 7 3 0<fcfi<t 
A73ffl©M»l7>7'4 0i:SrBATl>-5. 
[0 0 3 4] f';7" (1) <U©7V>a7\>mj?JA''y7 
5^ 7 1 Ott. BBBB1 0-B*»»«SftftAlB*y-H 
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N 1 tVDDQUft (fgl<0®&) i©WlCttttSnfc 
Pff^MOSFET 1 1 £, ^^>KGNDm(4 

n£N^**;UMOS FET 1 2 tfr*>ffif&2tlT^ 

[0 0 3 5]fy^(2) «©^y^a^HHAAy7 

7 3ot>R»cuT. ammomm»»»ttiitx 

t^MOSFET3U, y5>KGNDtttti:WE 

FET3 2 £^£«J*£*XT^£o 

[0 0 3 6] (1) «©AUl*y-KN 1 

iCtt, 8»7>^2 0©E** : F (+) *»KSft, * 
(-) ictfg^S&V r e f #9lJD£ft&. 
R«IC. (2) «©Affl*y-FN2fcfe«»7 

>^4 0OiE** : F <+> **««*tl, *<BAffi*8* 

(-) l:«S*ifiVr e f &Wm2tlZ* £ bfC § 

s®i7>^2 0, 4oom*^^ j E-n-en^^7 r 

(1) , (2) OrtSSIUK (S^^BS) KftttSftTH 

[0 0 3 7] *LT. ^7 (1) KHJ*/ty7> 1 0 
CDF ET 1 1 , 1 2tt, *n*ftfMMMA f BtC<fco 
Tt>/^7M$n, (2) «Hi*/^77 3 

0OFET31, 3 214, *n*ftlW»{f *f C, DKJ; 

4^ya^SHSTL<>j'-7x-X«St* 

[0 0 3 8] HT* W777 1 0, 3 0<DS!lP^a 
S*t^C**«*JB©T-*C2i»* [A] , [B] £ 

[0 0 3 9] [A] (1) frttv? (2) 

^7 (1) frttvZf (2) 

14, ftfy^ (1) . (2) <Dtill3rty7 7 10,30 

[0 0 4 0] US "H" tf)<r-*l£i£<£>«£l4, MttA 
*f A»4 "L" is^MZ. fflW^B\* "H" U"UHSft 
HWrlC* ftflWm^C, Dl4#tC "L" U^Wtft 
fflA/ty77l0©FETll, 1 2 14 
#lC*>#®Kft0, £fcffl*A-y77 3 0©FET3 
1»4*>«J8IC, FET3 2tt*7tt«lC&*. 

[004 i ] us ,4 l" ©x-^seirrstt^Ttt. 

UPAfi "H" l/*;k fH«im^BI4 "L" I/** 
KftafcHWK, MM4C, Dtt*«C "L" 
ft*. *<D»», B*rty77l0fl)FETll, 12 
tt#K:*7tttt£fc0. B*Ay77 3 O0FET3 1 
l4*>#SglCFET3 2t4*7#SglCft3o 



(5) «fM¥1 1 - 8 5 3 4 5 
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[0 0 4 2] [B] (2) *6fy^ (1) 'v© 

fy^ (2) frt>*vZf (1) ^x-*££irfS«£ 
14* ft^y? (1) . (2) OHI*/ty7 7 1 0,3 0 

[0 0 4 3] tt9 "H" <Dr-*ei£<£«nte, fH»ffi 
#A, Bt4^tC "L" U^JHCft*. ^IC, (SWI^t 
Ctt ** L " U^HC, Hfim#DB **H " U"W£ft 
*. |B*/ty77l0©FETl H4*>tt 

/0 Sgld, FETl 2tt*7tt»fcft*. *&IB*;t*;7 7 
30CFET31, 3 2l4*JC*>tt!B^ft*. 
[0 0 4 4] 811" <&T-**IE2IT*«£Ttt, 
Bt4#tC M L" l/*JMCft*fcfi«fc. a 

left*. -eo>|g£, B*/ty7 7 1 0OFET1 ltt* 
>ttS8lC, FET 1 2J4^7^SllCft*o SfctbA/ty 
7730CDFET31, 3 2 tt«H*7«!8JCft<5. 
[0 0 4 5] Z<D&o\Z* XW-KiWfy^a© 
^*7y^*T (FETl 1, 3 1) 

>&ffilC<fc^T, tt:/^7y7*?#e2MKl$>VD 

SO, A**-F©^y7«T*-7>lcft&fclr>J:5 

[0 0 4 6] Lft^T. IUEU&tt*©yy^a^A 
iHST W >^-7x-Xti^0SWMffl <h L 

ft^y/a^S!HSTL<>*-7x-XS*at* 
» Ct*«Pllg«Cft*. 

[0 0 4 7] ::T, e2l»ttl-e<&{B*f<&E#£*« 
IT, &B^A*777l0, 3O0FET1 1, 12, 
31, 3214, £&ttttl <h<ZH>tr-^>Xg££<h 
ftCfcjMKU*. 3£Mft«Stt, HlAI6il/^i 

[0 0 4 8] Tftto-6, US "H" £a*>"f 5ig£lc 
14, ffl^mft (Typ i c a 1 ) 14VDDQ, fciJ^miK 

(Typical) 14VDDQ/2, a*>®tftl4VDD 
40 Q/ (2*Z0) £ft<5o fit, Z 0 t4feSI^K 1 OK 

[0 0 4 9] <hC15T, 2 3 L y7mTMJ5fa\zm^Zm 

(b) (OHSTL-T >*-7x-7>00tJT, 
(2) frttyf (1) ^Offl#Ca«:fT3«^lC^!y 
^ (1) «A«B8ttMift-3TL*^, SI*lcJ:*&^0 

*0iJTf4 2 K±K*»fcft*. 
W [0 0 5 0] CtltcWUT, *^iS^S8"CJ4, r-^S 
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[0051] ^oiaAmffifflH^JSissAffM^je^* 
t, a*mffi\*> ms "h" £a3*T*«£icte**J6 

&s "L" ^a^rs 

«^JCtt**16»J8TVDDQ/ (2*Z0) £fc0, 
ft*0yTteVDDQ/Z o tfc*. 
[0 0 5 2] ±»©KWTtt, HfflttttSVDDQlCl" 

[0 0 5 3] (1) *5?y^ (2) 

"h" ©x-^tea-r**^ wwt^Att "l m 
u^hc, mvffl^Ba 4, h" grate, 

fHWPf C, D«*tC "H M WVlttZZ. 
W777100DFET11, 1 2 
&9, $fcdiA^77 3 O0FET-3 ltt*7tt» 
tC, FET3 2«^>ttSglC^^)o 
[0 0 5 4] ifeg "L" Ox-** (EST *«£Ttt, 

fcfc*£WWrfc, WWffl^c, Dtt#fc **h ** i^;nc 

fc*. *0l8** tftilrty 77 1 O0FET 1 1, 12 
te#lC:*7tt®<>:fc9, flU*/** 7 7 3 0 <0F E T 3 1 

tt*7««K:FET3 2\t*>VtmzteZ>. 

[0 0 5 5] 5>y7 (2) frS^vZf (1) ^IfeS 

"h" <DT-**fc£tz>%G\*, mwm^A, B\t# 

\Z *'H" l/UHCfc*. HWrK, »Jfflim^c« "L M U 
^;ki, fgnaiffl^DU "h M u^;Mefc*. 

ffi*Ay77 1 0COFET 1 ltt*7tt»H, FET1 
2tt*>ttttlCft*. *fcBAA!y773 0OFET3 
1, 3 2tt#tOfr>tt»fctt*. 
[0 0 5 6] ISg "L" <0x-**<E2IT*«£Ttt, 
MWffl^A, Btt#fc "H" U^MC&atHWMC, M 

WflMictt m l" u^hc* Mfffi^Dtt "H" 

*0I6*, BAAy7 7 1 0OFET1 1 tt* 
7ttSg'C, FETl 2tt*>«»JC&*. 
773 0CDFET3 1. 3 2 «#£:*7tt»fi;:&*. 
[0 0 5 7] JUDiifc* A**-Ffc&*IHa/ty7 
7©^^>*f (FET12, 3 2) **l:t>« 

OGND^©»**^iLT©a«lb*fcrc:i:lCtt 

[0 0 5 8] U*Bll/^iHl*ta© 

"H" *tB*T*«£Ktt, ttittmH (Ty p i c a 
]) «VDDQ/2, tti*«SHiVDDQ/ (2*Z 
0) ISS M L" *aJAT*«^«Ctt, ttirtttti: 

(Ty p ica!) liGND, WA««ftt0£fc*. 

[0 0 5 9 3 H2lc«fJ:3k:, 
ttvl (1) , (2) 0AtH*y-FNl f N2t(0 



(6) #B8¥l 1 -8 5 3 4 5 
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n ic **ne n&ta r o **# a $nfessTL<>^-7 

*#-FK*ST*C£fc<. »afcAlti*>f>*-7 

[0 0 6 0] ^(C *56WO»2*ffl»SI*ttM"r*. 
[0 0 6 1 ] ±S23S 1 *JS7&{gte*W > h • • *-f 

1 0 0 6 2 ] 0 3 tt % *f8Etf>fg 2 Sffiftttlcff £ Atti 

^-r>^-7x-Aieite^^-r»5fiS0T^^. 

[0 0 6 3] ^SIC^-TckplC, &*-V2ft&Ltz&m 

«BiAOft3ooW«i:tt, *n<ftf^y 
(1) , ^7 (2) &TS*y? (3) 3jtAU*y-F 
Nl, N2, N3*^LTtttt*tlT^*. CdT, A 
Bi*y-KN3lC«ftSnfc^y7 r (3) omfrKyy 
7 50t>* iEHltSlfefy^ (1) . (2) 
«<D»l«*JBfcLTt>S. "rfcto*. Pft^MOSF 
E T 5 1 tNft**MOSFET5 2^6ft*^y 
a^STitfSn, FET5 lttMWMET, FE 
J0 T5 2ttMfMB^FT*>/*7lM»an*. 6 0ttf 
(3) 0g»7>7T»*. 
[0 0 6 4] KT, a^777 1 0, 3 0, 5 0 <Dfe| 
»*tt*+*fc**lt»«05r-*«a»# [A] , 

[B] , [C] CJMtnic«rrs. 

[0 0 6 5] [A] f 7^ ( 1 ) (2) , 

(1) frt>3-y? (2) (3) ^x-* 
6Ci£-r**£tt< fy^ (1) OIB*A-;77l0tt 
HWrt-FK. (2) , (3) OHi*/t^77 3 

30 0, 5 0tt*fcA**-FK«ft;S*l*. 

[0 0 6 6] EM "H" ©f-^fel^f^ll fH»fi 
^Att "L" UUk Gffflfl^Bte "H" U^tft 

B*/t777l0OFETl 
1, 1 2tt*H*>tt88lCttO, *fcm*M^77 3 0 
(DFET3 1 Ht>ttS8lC, FET3 2«^7^^lC^ 
H«fclU*yty77 5 O0FET5 1, 5 2 fc^tt 
*7«JBJCtt*. 
[0 0 6 7)^1 "L" <Dx-*£i£04§£TfcL M0 
^ «^A« " H " u^;w, M»4i#Ba "L" U^JWCfc 

OISX. iB*;ty77l0OFETll, 12«^II^ 

7tt«tao, ^©ffite "H M u^;vea©ii^ti^« 

[0 0 6 8] [B] Ty? (2) fr*>?y7 (1) . 
(3) 

(2) »6fy^ (1) Mfrv? (3) ^x- 
^^eii-r^>«^«, 12) OIH*Asf77 3 0 
3WBA*-FIC, (1) , (3) OBWy77 

5^7 10, 5 O^A-At-FlcRftSn*. 
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[o o 6 9] sss m h" a>x-*i£&<o«£wu mwm 
#c. Dte^n^'n m l" u^;k " h M u*wt& 

0, *©<tt©IH«I#A > BfttfMfIffi#E, Fte£T 
** L " U^Wtfc*. ^<E>££, IBA/V;7730OF 
ET3 1, 3 2tt#K*>ttttl;:fcO. tLlttiUViyy 
7\ 0OFET1 \\A*>Vtmz. FET12tt*7tt 
SgtftS, H«l:illAAy77 5 O0FET5 1, 52 

[0 0 7 0] US "L" ©x-^CStOli^Ttt, Sflffl) 

«#Att "L" i^;k miffli»B» -h" U'Wcfc 
o. *otea "h" i/^;MEa©«dfcn«T*&. * 

fl>»*, BA;ty77 3 O0FET3 1, 32\t#\Z* 
7#ffitfc0, *©«tt "H" U^Cao«^tH« 

[0 0 7 1 ] [C]^^(3) fr^y? (1) . 

(2) ^©f-^gl 

(3) (1) Vt&V? (2) ^X- 

*£Cj8"r*«fttt, (3) CDttJ*;t^77 5 0 

MH**-FK. fy^(l) . (2) ©H1AA5/7 7 
1 0, 3 OtfArtt-KKSMeaft*. 

[0 0 7 2HI **h" ©f-^e^)«^n Mae 

0, *0«©(MMHIA. BatfftHMMIC. DI44T 
"L" U'Wtfc*. *-£>*S3l, tt*;ty77 5 0©F 
ET51, 5 2{$mz*>ft®\ZU*), mWyyy 1 
0OFET1 1 tt^ttJBK, FET 1 2tt;T7ttl8K: 
^. N«lC(UA;X97730OFET3 1, 32W 

[0 0 7 3] I^S M L" <DT-?&&(Dm£T\Z, MW 

tmE, Ftt^-n-en "h" u^;k "l" u^tfc 

0*SH, Bl*Ay77 5 O0FET5 1, 5 2 
7tt«t&?K *Otttt "H" U^;ME»®tt£tH« 

[0 0 7 4] Z0£o\Z. A**-H©^y^©lfl*/t 
[0 0 7 5] ^ntcJ;0, BBtt«£J:*E»*Rjfc-r* 

[0 0 7 6 ] tC5T, ffl»U***eiM«*T0-f 

Z£> Z = Z 0/ (n- 1) 
fflU n : fy/OS 

zo -essei Ao-r>t:-y>x 



(7) ft§8¥l 1 - 8 5 3 4 5 
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I =VDDQ* (n- 1) / (2 * Z 0) 

[0 0 7 7] fc*. ±B0BHrCtt. »38«EE#VDD 
QT?*««^*«tLfc««, GND£&*S«tttLTt> 
*0|RC!>smtt, ±ElRlXX)MOIM»6B 

[0078] *%w<D%3nmm&*:mw?z>. 

[0 0 7 9] LVDSOJ-7I-X 
$^-7,lC*%^(03>-fe7 r h^^fflL^feOT*^ tt 
70 [0 0 8 0)0411 *XH®£3£tt»aUCff*Atti 
*K >^-7x-X0K€r^-r«l*iaT*^)o 

[0 0 8 1 ] BWr*f (1) Wy^ 

(2) a, <>K-y>xzooeawsi, 2£^l 
TStasnrt^. **is»tt©Adia*f >*-7x- 

XBBI^^T, (1) fflJ<0«|j«tt, 

^a^ffi*/ty7r 1 0, 1 0 at, ffl#A*ffl©S 
»7>^2 0tSiAT^-5. IB*;^77l0, 10 
aOAB^-HNl, N 1 ltt **V?nStt7>:/ 

2o®jE«iTfc*«»fc««sn, ^ic^oiEffi 
o s f e t 2 i ^i^ntt^. 

[0 0 8 2] (2) ««>R«l04flJSfi«A 

U 210^7 ->a^MB*Ay 7 7 3 0, 3 Oat. 

mnAtim<D%m7>74 o t, nefet2 licfla 

7f*f T^^Nft^MOS F ET 4 1 t 

[0 0 8 3] C^T, fy^ (1) «©lBA/ty7 7 1 
0 SUMEf ft F E T 1 1 , 12 tt«l«l(MMWA 

1, Bltt>/t7i»$n, UAAy77l0aS 
SfiSTftFET 1 1 a, 1 2al»nfWIWOTA 

2. b /*7Vmzn%> (2) 

lOffl*A,y 7 7 3 0 §Mt 5 F E T 3 1 , 3 2(^ 

ft*n«wfli-9ci f Dit*>/*7«»sft, m* 

Ay 7 7 3 0 a£#ff*TftFET3 1 a, 3 2 a tt-tn 
*n(»OTC2, D2T*>/*7Sl»atl*. *L 
T, FET2 1, 4 1H -tft-fniMWim J , KTX 

<i v3 L y>/mW'Zin%&o\zur>T^z>. 

[0 0 8 4] RT. thirty?? 10, 10 a, 3 0, 

« [a] , [B]-«AffnvcK9]r«. 

[0 0 8 5] [A] ^7^(1) ^efyy (2) 

(1) *^fy^ (2) 'sx-^&g'f*^ 
II fy^(l) OlB*Ay77l0 1 lOaMW 
-FlC, 9 L ^7 r (2) OlB*;b77 3 0, 3 0ateA 

[0 0 8 61 ^1 "H" Or-^^lg^TH ffiW 
(IfAl, BI^IC "L" U^KC^O, ^JPff^A 

2, B2«*ic ,4 h" u^;ncao, z<b\zMmnm 

50 \£ M L" H»fll#Cl v DU4 
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"H" "L" U^HCfcO. 

C2, D2t>*n-€ r n "h" v^ht "l" u^jHcfc 

0. S&lCfclfflHI^Ktt "H" l^;UCfc*. 

[0 0 8 7] *-©tSSI> HlM?77l OfflFETl 

1. i2ii -en-en* >tt$g. *7tt®icfco, a* 

Ay 7 7 1 0 aCDFET 1 1 a, 12alifWnt7 
ttSS. m*A*>>77 3 0. 3 0 

a ©§F E T 3 1 , 32. 31a. 3 2aliiTt7tt 

[0 0 8 8] -ebT. : f"J~f (1) fflJ©FET2 1 fi* 
7ttSl. 9 : 7^(2)I©FET4 1ttt>«Iift 

[0 0 8 9] -75. SfeS "L" ©^-^SfciTtSJiS 

fWWffl^Al, B l&tf©J9iHi*tA2, B2A« 
"H" U^;MS2i©«-&0£6K:fc9. SOO^TOSO 
fflim^C 1 , D 1 . C 2 . D 2 , J . Kfi "H" W\> 

[0 0 9 0] *©«§*, ttitmyVT 1 0©FET 1 

l. i2H -en-en* 7 #s§. o. hj* 

A';77 1 0 a © F E T 1 1 a, 1 2 a «^n-Pn*> 
*7Vtm\ZUZ. -75. m*A*-y77 3 0. 3 0 
a©#FET3 1, 3 2, 3 1a, 3 2a»i£T;t7l* 
itStCfc.3. e-LT, ^yT" (1) «8©FET2 l\**y 
1*88. f->^(2) i©FET4 ltt*>tt!ST»-5. 
[0 0 9 1 ] [B] ?«y7" (2) frZfy? (1) ^© 

j-v-J (2) frt>9v? (i) ^x-^*eii-r§Ji-& 

te. f'^ (1) ©t«*A->>7 7 10, 1 OaBAAt 
-HC, f'^ (2) ©BM777 3 0, 3 0 aliUJ 

Ftc-en-eni&jfcsna. 
to o 9 2] &s "h" ©x-^es©«^r«> 
m#Ai. b i atf&ijWfA 2 , B2uen?n 
"H" i^<;k "L" i^HcfcO. £ sic use? tut J 

"H" k^HC&S. m&f\Z> HMfCl, Dili 
#«C "L" l^HCfttf. HM^C2, D2te#»C 
"H" l^HC&O. 2<blZ®Wmm<L\$ "L" 

[0 0 9 3] fog*. W777 1 0, 10a©& 
FET11, 12, 11a, 1 2 a«^T*7ttS8t^t 
■5. -75. tU*A->77 3 0©FET3 1, 3 2 fi-en 
^'n "H" UUk "L" k^k>ft9. 
3 0a©FET31a, 3 2 a te-en-en "L" 

;k "H" U"<;k>&5,> 

[0 0 9 4] -75. US "L" ©x-*£«£i£-fS«£ 
-Cli, fSfflff^C 1, Dl&tf3i!lWt*fC2, D2*« 

"H" U^;H£i2£©8S©£eiCfc9. ?£9©£T©3ifl 
Ifi^Al, Bl, A 2, B2, J, K(i "H" 
eM©«^il^-IC7S:«.. 

[0 0 9 5] *©££. tttTJ A 7 7 10. 10a©& 
FET11, 12, 11 a, 12aW4Tt7«il:)i 



(8) «fi!¥l 1-8 5 3 4 5 
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S. ttl^A'777 3 0©FET3 1. 3 2 tt, -en-en 
*7ttS8. *>#ffitCfcO, HJ7jAy77 3 0 a©FE 
T3 1a. 3 2 att*n?n*>ttffi, *7#ffit;:ft 
■5. -ei/T, f77" (1) IOFET2 ltt*>ttffi. 
f7 7" (2) <M©FET4 ltt*7«JgT*?>. 

[0 0 9 6] C©J:olC. **tS«^ICi3ViTtt. \t> 
*-FB$ICFET2 l*fctt4 1 1fi* >ym\ZtlZ> £. o 
tcHP^n-5©T. C©FET©*>StalC«J;0. £i£ 
SKI. 2*^JS$n-5Ci:tC^^„ Lfc^oT. 
/<7 F±\zmiS&in£&%?Z&mttl<tlZ>. 

[0 0 9 7] fits. #*ffi«ffiK*H>T#lK/X*7'& 
^PTCfe. ±ffi^«©fil«llC«tO, i&Sg&Sifctf-FSg 

K-ti-rici«jiTL vd s 7-r *fcAHi7M >*-7x- 
[0098] *»^©m4*js»jiSi»wrs. 

[ 0 0 9 9 ] *&667&8tTtt. CTT-f>^-7x-X 
£^-XlC UT$?69i©:3 >-fe7" Ffcfcffl U/tW*IB^ 

-rst>©T**. 

[0100] 05«, *ftwo%4nmMm\zmzAm 

20 7J-f >*-7x-XHJK£*T«$filcl2T;&£<, 

[0101] *^JS^si©«i^G, ±ge§§ 1 -gmmma 

HHCTR-riElKlCfc^T. fvT" (1) ffij©AUJ^y- 
FN 1 tttki&%&VTT tOmzX-1 >y*m=f-7 l$}f 
AL> l^fiUx^-yT" (2) (M©Am^y- FN 2 <t&SSi 
m&VTT tOffiiZZl v?%?7 2ZmALtzb<DT 

[0 10 2] *^JS^IilC«tn«. f77 (1) 

(2) . S/fcte^yT" (2) frt>=f-v7 (1) ^© 
x-^eSIIClRL/T, tiJ7JA<;/77 1 0. SOWATJt 
W -FBSKX-fy^SfH 1 ? 1. 7 2*<*>tt®l;:ft-5. ^ 
ncfco. fcj&SBl^JSSnsctlCfcS©-*?. * 

[0 10 3] Jfcfc. *fEHJ<rj®5*Jg^|g&iJiWrs. 
[0 10 4] ±i$L/tJ;7tC. e2liKKT©{i^©SW 
*#IIUT, Sffi* rty 7 7 ©7">y ya^V F 7 >V* 

tf-tstss 1 ^mmt&<r>xmi]^ >^-7x-xniis©0!i 

40 *^Tfc©T*-5. 

■ioio5]H6B. *%wa&5%mMmzm%*m 

[0 10 6] £©¥£<* vXxAtt, fy7*(l) 
•>7" (2) tfcWU cne.f7 7" (1) tfyT 1 

(2) ^-n^*n©^g8b:>9 1 -0. 91-1-. 

9 2-0. 9 2 -l-*^UT. H^©ejiS?a9 3- 
0, 9 3-l-Tffi^ntH5. 
[0107] ?->7* (1) ffilI©SAtii*-1'>^-7x- 
XHlKJi. WE*V«tf>9 1-0. 9 1- 1 
^ ^$n^tb73A*->7 7 8B8 0-0, 8 0 - 1 -Sr-Wf 



15 

tlfflAT^S. *iU*/^77S8 0-0, 8 0- 1- 
te> &atMX0P^**;UMOSFET (MPO, M 
PI, MP 1-1, MPi) tNft^MOSFE 
T (MNO, MN1, MNj-1, MN j ) *«**UP 

MOSFET (MPO-MPi) ^N-MOSFET 

(mno-mnj) s^n-enss&r^KibiHiKs l, 

8 2&£ftATfr>*. 

[0 10 8] d^T, #MOSFET0lMXte, ft* 
+KXOMOSFET (MPO) , (MNO) (D1MX 

£^n-?nwpo, wNotit, 

[JSl] Tr. Size (MPk) =2 k *WP0 (k 
= 0, 1, i) 

Tr. Size (MN k) =2 k *WN0 (k = 0, 
1. J) 

[0 10 9] (1) fctt, ±ElHAAy7 

(«K) 8 3#lB8«Sftt^*li 

m "L" £B* (=VDDQ/2) VOL^^n o U 

a. 

[0 110] *jB««*VD.DQiUTKTKWT<&. 

jf7>HGNDtoiBi:, ea»Bo-f >tr-^>xt 

9 5 *#- f±t#p at 
[o iiiifiT, c<&rt«t:>9 4K«ft*«E 

8 4TJt«LT, *<D*/MCJ:D*'>>*8 5*#£> 

0, 8 0- 1-OKIMHII8 l©Stt/#lStt**WT 
-5. tfj»fcP-MOSFET1MXtt, P-MOSFE 
Th-^M WP0M2* -IMWPO, WP0Xf7 

[0 112] ZtUZXQ* ei£*S&9 3-0. 9 3 -1 
-O-f > K-^>X fc0»£#fcftfctHa/t* 7 7SS 8 
0-0, 8 0-1-^P-MOSFET^X^JlT 
Cuti^nfc/Ht'JT-^SPBl/^X^ 
AlC» < g : $n^tl^PS^T(Dai*A^7 7gK8 0- 

o, so-i-iccatsfu p-mosfetwx 

[0 113] &m*A^/7 7W8 0-0, 8 0 

- l-0UM§ltt8 1, 8 21:11, HSUa^WSlHlB 
J:D*ft*ttfiW»#DPO f DNO, DPI, DN 1 

0SFET^>/*7MWStl*. A**-K0fc# 
tt, JiB2iBl*«»IBTlttWLfcJ:5»CP-MOSFE 
T 
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[0 114] ±j£LfcJSfe£5 1 y7 r (1) Rlffy? 
(2) TfT^CifclCfcO, S8Effl*/1^7 7fiS8 0- 
0, 8 0-l-OP-MOSFET^l/77^K7^f 

[0 115] *»C, N-MOSFET<ffl<D1MXl8g£ 
fT7o fy^ (1) b*y7 (2) £8g&T*£i£taK 
10£'j7 7U>Afl!<i:LTj£8TSo £t\ 
(1) OHS^fT7-<h<hT^o (2) £ 

x*t-H*«i:8eL, fv^ (i) oy:77 i/>a 
[0116] c^t> "L" u^;i/<hgJpmfl:5S± 

[ElK8 4^m^«fl:VOLi:^ltUS8 6TJt«t, * 
0>**£J:D;ltJ9>*8 7 *j)'y>bTy7*i£\t?V 
>T<5* iJ0>2B 70/Ht'JHI*SNtt, &ffl^/N* 
y77»80-0, 8O-l-^I10K8 2©gft/ 
#ftft£fafflT*o *0>I8*, t^N-MOSFET 
iMXtt, N-MOSRETh-^W, WP0-(2 J 
-1)*WN0. WN07fy^'©liiO«*Dff*: 

[0 117] C0«fc3fcLTfl5'&n&/W*U:r--*S 

y7 7fc«a*ftN-MOSFETOU"fXtl/^U* " 

>^-^>X<hOfi^i:nfeai*A-y770N- 
MOSFET1MX*ft£T4di*«T#*. 
[0 118] ±ie$f££^y7 r (2) TfefrSCilCJ: 

[0 119] ***»J8Ttt, 20CDfy^» 

-MO S F E TIM XftJtWffcjtfft^ v r/EWKaT^T 

<D?y?zAti*-\<\zmfet%z.tLmmcwift-cn 
rnvtz. 3?y7<D#m/xj?7&m<nm&®7\z7ik 

To 

[0 1?0] HHKfc^T, ±l2S60fifii9 5 

RW\ ftfy^OP-M0SFETO<>K-y>X 
BfrSff 5 Wfy^Sl) . *V>T, fy^ (1) «r 

« fflfct-FK:. (2) , (3) *A**-FfcB 

£L Uf7^S2) , fy^ (1) ON — MO S F E 
TOOlf-^S^fT^ Ut7^S3) . 
[0121] *<D'&. 5Fy7 r (2) *ta**-HI^ 9=- 
y7 r (1) , (3) *A**-FfcftfcL Ut^S 
4) , (2) ON-MOSFET0-T>tf-^> 

AB-&^fT7 ttfy^S 5) . 
[0 1 2 2] S&fc. fy^ (3) *B**-Ffc, 
•>7 r (1) , (2) *A**-Ffc«*U (Xt^S 
6) , 5 L y7 r (3) <DN-MOSFET0-f 

ft? Ag££fT? (Ax^yS 7) . 
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[0 12 3] BUO^-fr >X^7fn«. aTJ'O 

tpmttfcSSSL (VDDQ/2) A^. VDDQ 

[0 12 4] **«*»-CttVDDQ*a©«* 
*tffc*t. GND«**«LTt>J:v». -tORfctt. N 
-MOSFET*6P-MOSFETOlWXftS 

[0 12 5] tt±©«fc 5 Oii^i'-T-^ 

@© «k H » ii-f > * - 7 x -7 jS**5T €? * m IC ft -5 . 
[0 12 6] *«tSCT>t ^r>a^HS 
T L 5-f 7 fc-f > 7 - 7 x -7. £ L- T IS 91 L 

[0 12 7] 

[^©SSII] K±B«lC»WLfcJ:5«c. SglrtSfg 
-5. 

[o 1.2 8] m4nm%6<D%imz£n\f. ±&®&t 

>Xtt*M»T*;ifca«T*. Kfiltftaa-f >*-7 
[HSOffiW&KH] 



(10) *$B8¥1 1 -8 5 3 4 5 
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[01] *J6WO»ljaB»J8fc*-&^!/->a7*;H!H 
STL-f >7-7x-7£^-flHlSS0T<&-5„ 
[02] SSTL-f >^-7x-X4'<-XlCUfcffi:ffl 

[03] *%wa%2%mmmz%zAtiit>'(>?-7 

x-X@KSr*Tt5lK0T*-5. 

[04] *«W©S3*a5»ttte**AlBa-f>*-7 
x - 7 EiSt^-r ®8&0T<& -5 . 

[05] *56W©*4*lS»»»C««AlH*-f>^-7 
JO x-7@g&£S:-t[flIg&0T&-5. 

[0 6] *fM0«5*mft£lft«'l'**i'X?Aft 
^•fgeB@8a0T<&-5. 

[07] *5**»ft«3?y7\J!>»«/X*7«ttfc 

[08] a*©Aia*'f >^-7x-x0»s*r«irt 

[0 9] tt*0#«»JB*OKa-f >^-7i-^HB 
£^t#|j£0T;&*. 

[010] tt«CI8*S*lfcj65aM'>*-7x-7III» 

i»- ^^-r«l^0-e*s. 
[ff<JOR«3 

10, 30, 50, 10a, 30a Zfy ->a7\>HB* 
Ay 7 7 

2 0, 4 0, 6 0 B»7>7* 

11, 31, 51, 11a, 31a P-MOSFET 
(W, 1 ©Eft*?) 

1 2, 3 2, 5 2, 1 2 a, 32a N-MOSFET 

(i2©iii?) 

1. 1A, 2 £i£*l& 
■ft? 2 1. 4 1, 7 1, 7 2 T.-iv^^f- 

8 0 -0, 8 0 -l. v IBA/b7 7t 

9 1-0, 9 1-1 ^gEtr> 
9 3 -0, 9 3- 1 fiiMSK 



[01] 



[010] 



(11) 



&ffl¥-l 1 - 8 5 3 4 5 



m2) 





(12) 



1 -8 5 3 4 5 



(06] 



. i 



W v 7(2) 








DPO 

1 


80-0 



81 




MPO 
UNO 



DN1 



91-0 93-0 92-0 



91-1 93-1 92-1 




(13) 



1-85345 



[0 7] 



[0 8] 



cup 



7 7 TOMIDS-f > e - ^ > X ftfc 



I 



* v - K>* t «/<2>. (3) 



I 



I 



f- * ?m*toij*- h\* * r<o. (2> 

£Afl*-K 



.si 

S3 
✓S5 
S7 



no 



(a) 




(b) 



s 



(c) 



120 



101 I 121 



Vref 
I 




• TODQ 




(14) 



#88¥ 11-85345 




